Is zoledronate toxic to human periodontal fibroblasts?
Exposed necrotic alveolar bone is a hallmark of bisphosphonate-related osteonecrosis of the jaw. However, it is unknown whether zoledronate causes soft-tissue damage via adverse actions toward periodontal fibroblasts. We therefore examined whether zoledronate causes a cytotoxic response in fibroblasts isolated from the gingiva and the periodontal ligament. We report that micromolar concentrations of zoledronate and serum-free conditions decreased cell activity, as measured by assays for formazan formation, proliferation, and protein synthesis. Under these conditions, periodontal fibroblasts underwent apoptosis and necrosis, as indicated by cleavage of PARP and membrane disruption, respectively. However, these adverse effects of zoledronate were mitigated by the presence of serum. Moreover, zoledronate bound to calcium phosphate failed to reduce cell activity. Analysis of these data suggests that the cytotoxic responses of periodontal fibroblasts require high concentrations of zoledronate and depend on the in vitro experimental conditions. Whether these findings translate into soft-tissue damage will require further investigation.